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Tax discovery of the aberration of light was soon followed

L
by an explanation according to the emission theory. The effect l ‘ |
was a,ttri%:m&d to & simple composition of the veloeity of light |
with the velocity of the earth in its orbit. The diffic

alties in [
this apparently sufficient explanation were overlooked unti] o WAL

after an explanation on the undalatory theory of light was |
proposed. This new explanation was at first almost as simple k
23 the former.  But it failed to account for the fact proved by

experiment that the aberration was unchanged when obserya.
tions were made with a telescope filled with water, For if the
tangent of the angle of aberration is the ratio of the velocity

of the earth to the velocity of light, then, since the latter

velocity in water is three-fonrths its veloeity in a vacuum, the

aberration observed with a water telescope should be four.
thirds of its true value.}

* This research was carried out with the aid of the Bache Fund,

t1b may be noticed that most writers admit the sufficiency of the explanation
Weerding to the emission theory of Iight; while in fact the difficulty is even
greater than according to the undalatory theory., For on the emission theory the
velooity of light must be greater in the waker teleseope, and therefors tha angla

sberration should be leas; hence, in order to reduce it to its true value, we
S5 make the abaurd hypothesis that the motion of the water in the telescope
tarries the ray of light in the opposite direction |
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88 Michelson and Morley— Relative Motiny

O the undulatory theory, according to Fresnel.
is supposed 1o be at rest except in the interior
media, in which secondly, it is supposed to mﬁé?
less than the velocity of the medium in the ratio !
n ia the index of refraction. These two hypot} i
plete and satisfactory explanation of aberration,
bypothesis, notwithstanding its seetning improbabilic.
considered as fully proved, first, by the celebrated ey
Fizeau,* and secondly, by the ample confirmation
work.4 The experimental trial of the frst hypot
the subject of the present paper. pliat
If the earth were a transparent body, it mig]
conceded, in view of the experiments just cited
molecular ether was at rest in space, notwithstand:,
tion of the earth in its orbit; but we have no. ri
tend the conclusion from these experiments to
But there can hardly be question that the ether
pass through metals. Lorentz cites the illustratic
barometer tabe. When the tube is inciined th
space above the mereury is certainly forced
compressible.f But sgain we have no right to
makes its escape with perfect freedom, and if the
ance, however slight, we certainly could not ass
body such as the whole earth to offer fres ng
entire mass. But as Lorentz aptly remarks:
soit, on fera bien, 4 mon avis, de ne pas se laisser
une guestion anssi importante, par des considérat;
degré de probabilité ou de simplicité de I'une on
hypothése, mais de gaddresser a Pexpérience o
connaitre I'état, de repos on de mouvement,
trouve l'éther 4 la surface terrestre,”’§ Ui
In April, 1881, a method was proposed and car
testing the question experimentally.| il
In deducing the formula for the quantity to be
the effect of the motion of the earth through the e
path of the ray at right angles to this motion w’aiaj _

* Comptes Rendus, xxxiii, 349, 1861 : Pogg. Ann. Erginzong,

i
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Influence of Motion of the Medium oo the Velocity of Ti
xxxi, 377, 1886, e

1 It may be objected that it may escape by the gpace botw
the walls; but this conld be prevented by amalgamating the
Archives Néerlandaises, xxi, 2= livr, .
The relaiive motion of the earth and the luminiferous og
Michelson, this Jour., ITT, xxii, 120, T
4 1t may be mentioned here that the error was pointed out to
former paper by M. A. Potier; of Paris, in the winter of 18
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k discusssion of this oversight and of the entire experiment
T :;5 the subject of a very searching analysie by H. A. Lo-
forf"s who finds that this effect can by no means be disregarded.
m“mnm uence, the guantity to be measured had in fact but
I“g,hmf the value supposed, and as it was already barely be-
ﬂﬂud the limits of errors of experiment, the conclusion drawn

the result of the experiment mi%]ht well be questioned ;
ince, however, the main portion of the theory remaims un-
2 tioned, it was decided to repeat the experiment with such
?nudiﬁamiﬂns as would imsure a theoretical result muoch too
to be masked by experimental errors. The theory of the
method may be briefly stated as follows:

Let s, fig. 1, be a ray of light which is partly reflected
. b, and partly transmitted in ae, being returned by the mir-
rors b and ¢, along ba and eo.  Ba is partly transmitted along ad,

i

|
|
I
|
I
I
I
I
I

and ea is partly reﬂer.'.ted along ad, If then the paths ab and ac
sre equal, the two mgra interfere along ad. Suppose now, the
ether being at rest, that the whole apparatus moves in the di-
rection sc, with the velocity of the earth in its orbit, the direc-

* Do 'Influence Ii!.l Mouvement de la Terre sur lea Phen. Lum. Archives Néer.
landaisos, xxi, 3¢ livr,, 1886,
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tions and distances traversed by the rays will be alj
The ray sa is reflected along ab, fig. 2; the ang
equal to the aberration =g, is rﬁturneg along ba ; (g
%ﬂﬁa to the focus of the telescope, whose direction is |
be transmitted ray goes along ac, is returned along
reflected at a, making ea e equal 90—a, and therefor
ciding with the first ray. It may be remarked that
and ca,, do not now meet exactly in the same poi
the difference is of the second order ; this does ng
validity of the reasoning. Let it now be required
difference in the two paths aba, aud aea,.
Let V=velocity of light.
v=velocity of the earth in its orbit,
D=distance ab or ae, fig. 1. .
T=time light oceupies to pass from ¢ to c.
T, =time light occupies to return from ¢ to a,,

D D + ] s
Then T"T—ﬁ,’ T"_""i.?'—-r-w' The whole time of goi

ing ig T4+ T,=2D ??—t:" and the distance traveled
! ‘1;['! 1}1

The length of the other path is evidently ED_,’/i

), neglecting terms of the

same degree of accuracy, 2]}(1 +2—H¢:-,). The dift ce is there

fore I!I,:'T,. If now the whole apparatus be mr_‘r’iga.:ﬁ |
the difference will be in the opposite direction, h !
placement of the interference fringes should be 2D

g A

sidering only the velocity of the earth in itsior
be 2D 10-¢, 1If, as was the case in the first
D=2%10® waves of yellow light, the displ
expected would be (+04 of the distance between ¢
fringes. :
In the first experiment one of the principal dif
countered was that of revolving the apparatn
cing distortion ; and another was its extreme
vibration. This was so great that it was impossib
interference fringes except at brief intervals wh
the city, even ‘at two o'clock in the morning.
fore remarked, the quant.it{ to be observed, namel;
ment of something less than a twentieth of the dis
tween the interference fringes may have been 1
detected when masked by experimental errors.







